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FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ ClL HARDWARE
NUMBER: M6-155-8MODG-X
(DOESNT APPLY TO PMA2/3

PASSIVE MECHANISM)
SUBSYSTEM NAME: MECHANICAL - EDS
HEVISION: 1 DEC, 1996
PART NAME PART NUMBER
VENDOR KAME VENDOR NUMBER
LR . GUIDE RING ASSEMBLY 33U.,6271.011-0950F T
RSC-ENERGIA 331),6271,011-05 (PMA1)
SRY :  ASSEMBLY, GAFTURE LATCH " 33U.6322 05 .
RSC-ENERGIA 2311,6322.025
PART DATA
EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
CAPTURE LATCH ASSEMBLY
REFEAENCE DESIGNATORS:
" QUANTITY OF LIKE ITEMS: 3
THREE {ONE PER GUIDE PEDAL)
FUNCTION:

. THREE ACTIVE {CAPTURE) LATCHES, ONE ON EACH GUIDE PEDAL OF THE QRBITER
DACKING RING, PROVIDES POSITIVE CAPTURE TO THREE PASSIVE {8ODY MOUNTED)
LATCHES LOCATED ON THE IS5 DOCKING MECHANISM. CAPTURE LATCH ROLLER
MECHANISMS MOVE ASIDE DURING CLOSING CONTALT WITH THEIR OPPOSING BODY
MOUNTED LATCHES AND ARE SPRING DRIVEN TO LOCK AFTER PASSING THE THREE
PASSIVE BODY LATCHES (LUGS). TWO RDLLER MECHANISMS LOGATED ON FACH
CAPTURE LATCH ASSEMELY PROVIDE A REDUNDANT MEANS OF CAPTURE.

UPON RECEIFT OF A *CLOSE CAPTURE LATCH" COMMAND, POWER IS APPLIED
THROUGH REDUNDANT "LATCH MOTOR OPEN" SENSOR CONTACT SETS TO A SINGLE
ACTUATCOR MOTOR TD EXTEND BOTH ROLLERS OF ONE CAPTURE LATCH ASSEMBLY,
A "LATCH INDICATION CLOSED” SENSOR ON EACH ACTUATOR SENSES THE CLOSED
POSITION OF THE LATCH AND SENDS REDUNDANT SIGNALS TO THE DOCKING
CONTROL PANEL VIA THE DSCU TO ILLUMINATE THE *LATCHES CLOSED" LIGHT WHEN
ALl THREE CAFTURE LATCHES ARE CLOSED.

UPON RECEIFT OF AN *OPEN CAPTURE LATCH™ COMMAND {FOLLOWING COMPLETION
OF THE DOCKING PROCESS), POWER IS APPLIED THROUGH AEDUNDANT "LATCH
MOTOR CLOSED™ SENSOR CONTACT SETS TO A SINGLE ACTUATOR MOTOR TO
RETAACT BOTH ROLLERS OF THE CAPTURE LATCH ASSEMBLY FOR UNDOCKING OF
THE 155 AND OREITER (NOMINAL UNDOCKING 1S NOT PLANNED TO PMA1 MECHANISM).
A CLATCH INDICATION GPEN® SENSQR LOCATED OM EACH CAPTURE LATCH ACTUATOR
- BENSES THE OPEN POSITION OF THE LATCH AND SENDS REDUNDANT SIGNALS TO THE
DECU TO ILLUMINATE THE "LATCHES OPEN" INDICATOR LIGHT ON THE DOCKING
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FAILURE MODES EFFECTS ARALYSIS (FMEA} ~ CIL HARDWARE
NUMBER: ME-155-BMO0E-X
(DOESN™T APPLY TO PMA2/SZ
PASSIVE MECHANISM)

CONTROL PANEL AND COMMAND RING TO RETRACT WHEN THE SENSCR ON ALL
THREE CAPTURE LATCH ACTUATORS 1S CLOSED.

THE THIRD CONTACT SET OF EACH "LATCH INDICATION OPEN* AND *LATCH INDICATION
CLOSED" SENSOR 1S UTILIZED FOR GROUND MONITDRING OF CAPTURE LATCH
PUSITION, CAPTURE LATCH “INITIAL POSITION® 15 AL SO DOWNLINKED FOR GROUND
MONITORING.

IN THE EVENT A CAPTURE LATCH FAILS TO OFEN, THE MANUAL LATCH/UNBLOCKING
DEVICE CONTAINED BEHIND THE CAPTURE LATCH ASSEMELY WILL PROVIDE MANUAL
RELEASE OF THE LATCH. A BUTTON ON EACH SIDE OF THE DEVICE, WHEN
DEPRESESED SIMULTANEQUSLY, WILL RELEASE LATCH CONTROL BY THE LATCH
ACTUATOR, THUS ALLOWING BOTH CAFTURE LATCH ROLLERS TO RETAACT TO THEIR
OFPEN POSITION.

SERVICE IN BETWEEN FLIGKT AND MAINTENANCE CONTROL:
VISUAL INSPECTION. SERVICEABILITY CONTOL. DOCKING WIH CALIBRATING DOCKING
MECHANISM,

MAINTAINABILITY
AEPAIR METHOD - REPLACEMENT.

REFERENCE DOCUMENTS: 33U.8322.025

8311.6271.011-00 (FSOFTY
230,827%.011-05 (PMA1)
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FAILURE MODES EFFEC-TS ANALYEIS (FMEA) — CIL FAILURE MODE
HUMBER: M2-1E5-BMO06- 05
(DOESN'T APPLY TO PMA2/3
PASSIVE MECHANISA)

REVISION# 1 DEC. 1396

SUBSYSTEM NAME: MECHANICAL - EDS
LAU: GUIDE RING ASSEMBLY CRMICALITY OF THIS
ITEM NAME: ASSEMBLY. CAPTURE LATCH FAILURE MODE: 2R3
FAILURE MODE:
ROLLER FAILS TO RETURN TC INITIAL (EXTENDED) POSITION
MISSION PHASE:
Q0 ON-ORBIT
VEMICLE/FAYLOAD/KIT EFFECTIVITY: 103 DISCOVERY

104 ATLANTIS

106 ENDEAVOUR
CAUSE:

MULTIFLE SPAING FAILURES DUE TO MECHANIGAL/THERMAL SHUICK OR
MANUFACTUREMATERIAL DEFECT, JAMMED RCLLER DUE TO CONTAMINATION

CRIVICALITY 141 DURING INTACT ABORT ONLY? NO

CRITICALITY 182 DURING INTACT ABORT QNLY (AVIONICS ONLY)? N/A

AREDUNDANCY SCREEN A} PASS

B} FAIL
C} PASS
PASS/FAIL RATIOMALE:
A)
B}

FAILS AEDUNDANGY SCRAEEN *B® SINCE A SINGLE AOLLER FAILING TO HEI'LIHN' TOMS
INITIAL POSITION IS NOT DETECTABLE M FLIGHT,

(5]

METHOD OF FAULT DETECTION:
NOME FOR A SINGLE ROLLER. VISUAL OBSERVATION WOULD DETECT AN INABILTTY TO
CAPTURE DUE TO BOTH ROLLERS ON SAME PEDAL FAILING TO RETURN TO THEIR

INITIAL POSITION. -

AEMARAKS/RECOMMENDATIONS:

EACH CAPTURE LATCH ASSEMBLY CONTAINS REDUNDANT LATCH ROLLERS, EITHER OF
WHIGH CAN EWNABLE CAPTUAE. EACH ROLLER MECHANISM CONTAINS A SET OF THREE
SPRINGS TO EXTEND THE ROLLER TQ IT'3 INITIAL {CAPTURE} POSITION. ALTHOUGH
CAFTURE AND RING RETRACTION 1S PQSSIBLE, GIVEN A FAILURE OF BOTH ROLLERS ON
ONE LATCH. IT IS QUESTIONABLE WHETHER THE TWO DOCKING MECHANISMS CAN BE
PROPERLY ALIGNED DURING MATING FOR CLOSING THE STRUCTURAL HOOKS,
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FAILURE MODES EFFECTE ANALYSIS (FMEA) — CIL FAILURE MODE
NUMBER: ME-155-BMO0B- 05
{DOESNT APPLY T PMAZR
PASSIVE MECHANISM)

= FAILURE EFFECTS -

{A) SUBSYSTEM:

NO EFFECT FIRST FAILURE. A FAILURE OF A SPRING ON ONE RGOLI FR MECHANISM
ACCOMPANIED WITH FAILURE OF A SPRING ON A SECOND MECHANISM WOULD
PREVENT EITHER LATCH ROLLER FROM RETURNING TOC IT'S INITIAL POSITION ONCE
INITIAL GONTAGCT IS MADE WITH THE OPPOSING BODY MOUNTED LATCH ON THE 1SS
DOCKING MECHANISM, A FAILURE QF SECOND LATCH ROLLER TO RETURN TO IT'S
INITIAL EXTENDED (CLOSED) FOSITION MAY ALLOW CAPTURE TQ QCCUR BUT RING
ALLIGNMENT'FOR STRUCTURAL MATING OF THE INTERFACE WOULD BE IMPOSSIBLE.

(B) INTERFACING BUBSYSTEM(S):
NO EFFECT ON INTERFACING SUBSYSTEMS.

() MISSIDN:
NO EFFECT FIRST FAILURE. SIMILAR FAILURE OF SECOND ROLLER ON AFFECTED
CAPTURE LATCH ASSEMBLY WILL RESULT IN LOSS OF DOCKING CAPABILITIES.

(D) CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT ON CREW AND VEHICLE.

{E} FUNCTIONAL CRITICALITY EFFECTS:

FIRST ROLLER FAILURE - NO EFFECT, REDUNDANT ROLLER WILL ENABLE CAFTURE.
SECOND ROLLER FAILURE - INAEILI'I'Y OF ONE CAFTURE LATCH ON QRBITER/PMAT
DOCKING MECHANISM TC LATCH TO IT'S OFPOSING BODY MOUNTED LATCH ON THE IS5
DOCKING MECHANISM, ALTHOUGH CAFTURE AND RING RETRACTION 1S POSSIBLE IT 15
GQUESTIONABELE WHETHER THE TWD DODCKING MECHANISMS CAN BE PROPERLY
ALIGNED DURING MATING FOR CLOSING THE STRUCTURAL HOOKS. WORST CASE, LOSE
OF DOCKING RESULTING IN LOSS OF ORBITER (PMATMSS MISSION OBJECTIVES.

DESIGN CRITICALITY {(PRIOR TO DPERATIONAL DOWNGHRADE, DESCRIBED IN F): W&

{F} RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
MNA _{THEHE ARE NO WORKAROUNDS TO CIRCUMVENT THIS FAILURE.)

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: MINUTES
TiME FROM FAILURE GCCURRENCE TO DETECTION: SECONDS TO MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: WA

IS TiIME AEQUIRED TO IMPLEMENT CORRECTIVE ACTIDN LESS THAN TIME TO EFFECT?
NfA .

RATIONALE FOR TIME TO CORRECTING ACTION ¥S TIME TO EFFECT:
THERE IS NO CORRECTIVE ACTION 70O FOLLOWING SECOND FAILURE OTHER THAN TO

ABORT MISSION.
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FAILUFIE MCDES EFFECTS ANALYSIS (FMEA) — CiL, FAILURE MODE
NUMEBER: ME-155-BMOd6- 05

{DOESNT APPLY TD PMA2A
PASSIVE MECHANISM)

HAZARDS REPOAT NUMBER{S): NONE

HAZARD(S) DESCRIPTICN:
MFA

=DISPOSTION BATIONALE-

(A) DESIGN:

EACH CAPTURE LATCH ASSEMELY CONTAINS REDUNDANT LATCH ROLLERS, EITHER OF
WHICH GAN ENABLE CAPTURE. EACH ROLLER MECHANISKM CONTAINS A SET OF THREE
SPRINGS TO EXTEND THE AOLLER TC IT'S INITIAL (CAPTURE) FOSITION. THE CAFTURE
LATCH ASSEMBLY 15 COMPLETELY ENCASED TO PREVENT INTRODUCING
CONTAMINATION LARGE ENOUGH TS CAUSE A JAMMING.

{B) TEST:

'REFER TO “AFPENDIX, 8" FOR DETAILS OF THE FOLLOWING ACCEPTANCE AND
QUALIFICATION TESTS OF THE DOCKING MECHANISMS RELATIVE TD THIS FAILURE
MGODE.

ING MECHANISM ACCEPTANCE TESTS:

AXJAL STIFFNESS IN INITIAL POSITION LOAD TEST
RAETRACTHON FORCE LOAD TEST

RESTRAINING FORCE LOAD TEST

BODY LATCH LOAD TEST

CAFIUURE LATCH FORCE LOAD TEST

VIBRATION TEST

- THERMAL VAGUUM TEST

MEAn AN

COCKING MECHANISM OLUIALIFICATION TESTS:

. TRANSPORTABILITY STRENGTH TEST
VIBRATION TEST

SHOCK-BASIC DESIGN TEST
THERMAL VACUUM TEST
SIX-DEGREE-OF-FREEDOM TEST
SERVICE LIFE TEST

DISAGSEMBLY INSPECTION

Notp Lo

OMASD - TURNARDUND CHECKOQUT TESTING 1S ACCOMPLISHED IN ACLODRDANCE WITH
DOMASD.

{C) INSPECTION:
RECEIVING INSPECTION
COMBONENTS ARE SUBIECTED TO A 100% RECEIVING INSPECTION PRICA TO

INSTALLATION.

CONTAMINATION CONTROL
CORAQSION PROTECTION PROVISIONS ANDG CONTAMINATION CONTROL VERIFIED BY

INSPECTION, CHECK OF AQOM CLEANLINESS; PARTS WASHING AND OTHER
OPERATIONS OF THE TECHNCLOGICAL PROCESS WHICH PROVIDES CLEANLINESS ARE

VERIFIED BY INSPECTION.
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FAILURE MODES EFFECTS ANALYS!IS {PMEA) — ClIL PAILURE MODE
NUMBER: M3-1S5.EMOC0E 03

{DOESNT APPLY TO PMAZS
PASSIVE MECHANISM)

CRITICAL PECCGESSES
ANODIZING, HEAT TREATING, SOLDERING, CHEMICAL PLATING, AND CURING VERIFIELR

BY INSPECTION.

ASSEMBLY/ANSTALLATION
TORAQUE, ADJUSTMENTS AND TOLERANGES ACCORDING TO TECHNICAL REQUIREMENTS

OF THE DRAWINGS ARE VERIFIED BY INSPECGTION,

TESTING
ATP/QTP TESTING VERIFIED BY INSPECTION.

HANOLING/PACKAGING
HANDLING/PACKAGING PROCEDURES AND REQUIREMENT FOR SHIPMENT VERIFIED BY

INSPECTION.

. (D) FAILURE HISTORY:
DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES

EXPERIENGED DURING GROUND PROCESSING OF ODS DOCKING MECHANISMS CAN BE
FOUND IN PRACA DATA BASE.

{E) OPERATIONAL USE:

NONE. REDUNDANT LATCH ROLLER WitL PROVIDE CAPTURE.
- APPROVALS -

PROCUCT ASSURANCE ENGR. : M. NIKOLAYEVA

DESIGN ENGINEER : E.BOBRAQYV

NASA SEMA - :

NASA SUBSYSTEM MANAGER

JSC MOD

mrd
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